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Chinese government attaches great importance to energy saving and emission red

v ERTSEBAERS EREWRIRL, /1% CO, 20304 A A Bk
20604F BT SEBUBR . R KT AFRIIF T F E R AR IR

At the 75th United Nations General Assembly, China clearly stated that it will strive to reach a
peak in CO2 emissions by 2030 and achieve carbon neutrality by 2060. For the first time, the
timetable for China's carbon neutrality has been clarified to the world.

o TR AR]: FESL2030ENITURBIE R B ETER B4R, il 20305
B BKHEBUR AT B0 T5 R

The 14th Five-Year Plan: implement the nationally determined contribution target for climate
change in 2030, and formulate an action plan for peaking carbon emissions by 2030.

o PREFF TS : BERIUEH E2030E R BRAHEUE
EATEH TSR, XA F AT REEE.

The Central Economic Work Conference: It is required to
promptly formulate an action plan for peaking carbon emissions
ch the
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Chinese government attaches great importance to energy saving and emission red

REdR R A RIRITSEAH4E S BB EAIER A RBURAIATE) .

The Ministry of Ecology and Environment, the National Development and
Reform Commission, the Ministry of Industry and Information Technology, the
Ministry of Finance, the National Energy Administration, and the People‘s
Bank of China have successively released policies and actions related to carbon
peaking and carbon neutrality.

<314 . EET. BRXHFRBIAE., PR TIESE, 80 MEmK
PRSI T AP kIR & H #x

31 provinces, municipalities directly under the Central Government, and
autonomous regions have carried out the deployment of carbon peak and
carbon neutral work, and more than 80 low-carbon pilot cities have researched
and put forward carbon peak targets.
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Green Efficient Cooling Action Plan e

<« HFRAUR. ESHEFSFLHRT2019F6H1I3HBAE KM “GET
BT HER” , FEHRR:

Seven ministries including the National Development and Reform Commission and the Ministry

of Ecology and Environment jointly issued the "Green Efficient Cooling Action Plan" on June
13, 2019. The main goals are:

v B 2022 F, FHTW. ZBHLEHIR T oI T BERUK PRI 30%
PAE, SRERIHRT Mm% 5H R 20%, SEHETTHEZ] 1000

2T LA 6

By 2022, the market energy efficiency level of refrigeration products such as room air
conditioners and multi-split air-conditioning units shall increase by more than 30%, and the
market share of green and efficient refrigeration products shall increase by 20%, achlevmg
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annual power savings of about 100 billion kWh.
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Green Efficient Cooling Action Plan

v 3] 2030 £, KREIAILEFH|BDEERIRF 30%, Hl4 BAEEERUK 1%
F 25% Lk, FERBHETERTHEERER 40%0A E, SLHE
5 HL 4000 {2 F LB A -

By 2030, the refrigeration energy efficiency of large public buildings shall increase by 30%,
the overall energy efficiency of refrigeration shall increase by more than 25%, the market
share of green and high-efficiency refrigeration products shall increase by more than 40%,

and the annual electricity saving shall be about 400 billion kWh.
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Green Efficient Cooling Action Plan

< BN R B AR HAES B 15:

Objectives for the replacement of refrigerants:

v PERESE (HREREEYREHEER) A (FPRIERY » 51 ek
NRAMK GWP Hl @RI HAE S, IEEIRHCFCSH] @5, BREHFCSHIEH .
Strictly implement the "Regulations on the Management of Ozone Depleting Substances”
and the "Montreal Protocol™, guide enterprises to accelerate the conversion to low GWP
refrigerants air-conditioning production lines, accelerate the phase-out of HCFCs
refrigerants, and limit the use of HFCs.

v }@qﬁ%ﬁ%ﬂ%ﬂ%‘ﬁiﬁﬁﬂiﬁfﬁﬂ‘f%?fﬂ?‘:%ﬁ?ﬁ%ﬂ%&éﬁ?&, RBHRGWPE A= 5 3
N .

Speed up the formulation and revision of environment-friendly refrigerant product standards
and safety standards, and promote the marketing of low GWP technologies and products.
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Green Efficient Cooling Action Plan

v IR TR A,  ARARHESD % 77 BRI R A F LA 2

Increase the research and development of environment-friendly refrigerants,
and actively promote the reuse and harmless treatment of refrigerants.

v BRI A AR SRE T, FeRIEHI AT R P HIA
IR A HER -
Encourage manufacturers of refrigeration products to create green factories
and strictly control the leakage and discharge of refrigerants during the
production process. \
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R&AC industry fully promotes green substitution —_—

< 2007498 (ZIEFIRBETY FIRGFL T K=, BRI
T InEEIKHCFCSHI R .
At the 19th Conference of the Parties to the Montreal Protocol in September 2007,
the international community reached the adjustments to the MP.

<« PEERERERAKHR T REEMERTS. HCFCSINER
KTV E, BWEERKNEFTMHLL.
China is the worldwide largest producer and consumer market for refrigeration

and air-conditioning products. It is significant tasks and challenges for the total
industry to accelerate HCFCs phase-out.

“ AT BLBWRREEE, FEAWERETLERSIR, £m/E3IHCFCs
KT IR BT S H IS REF R
In order to achieve the goal of the MP, China's R&AC industry has actively
Initiated the conversion actions on HCFCs phase out, and achieved good results.
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Priority should be given to ozone climate friendly technologies

< E ¥ 2 AT AL AE SEHEHCFCs MR B Bad 12, MR ERIR 44 5
ERAREHR, MAERFERASREMRFHERSA, EREZE
FRHCFCsTRINAES H AR HI IR, BN BE KRR = ST AR R RN .

In the process of HCFCs phase-out and conversion, China’s R&AC
Industry’s priority choice is to choose more environmental friendly
alternative technologies, to ensure the achievement of HCFCs phase-out
target, and gain more synergistic effect of greenhouse gas emission

reduction.




RALEARAAEEFGHK

Priority should be given to ozone climate friendly technologies

< BRI £ 0P AN, . C0,. R32. HC. HFORHIB &M%
BRI E AR M AT HREERET), XETERH
HEI TR ERAZNGETRFERE.

At present, many product areas in the industry have achieved great success
in the promotion and application of green and low-carbon alternative
technologies and products, such as NH3, CO2, R32, HC, HFOs and HFOs
blends. These efforts have effectively promoted the transformation and

upgrading of the industry, as well as green and sustainable development.
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R&D Projects for Alternative Technology ——

o FEHPMPSEHER R, R EAT LA S E AL SN T £ MEGWP
BRERGFRIE, AF—. FPBUTRIHIFR L
B4 R MR TR T BRI AR AL

During the implementation of HPMP, the Chinese industry has successively
organized and implemented a number of research and development projects
for low-GWP alternative technology, which provides important technical
support for the implementation of the HPMP, and for the technologies

selection in the future.
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R&D Proiects for Alternative Technoloav ===

Wi H 4 %% Projects
‘é“l‘XT 15 F 55 BT BRHF C-32#1) v 71 B 11 ¥4 22 18 ¥ & 1l iE 54 F R EF AR AT HARF AL

Preliminary study on safety technical standards for the manufacture and use of refrigeration and air-conditioning
equipment using weakly flammable HFC-32 refrigerant

TR HIA AT ML B HFC- 324 -7 3E A A 52

Research on the applicability of HFC-32 refrigerant in industrial and commercial refrigeration industry

TR AT ML RL A R AR TR BRI 3E FH P 5

Research on the applicability of natural refrigerants in industrial and commercial refrigeration

-Rzgojcljﬁﬁﬂi PENAFRIE
R290 high-power commercial heat pump unit development project
T FH CO2R R UK MR B BAR BB R

Research on Key Technology of Commercial CO2 Heat Pump Water Heater

HFO® /KL KITT R 5 N /193t
Analysis of Development and Potential Application of HFO Chiller

CO2ffl| R FEHE T4 B B B RREBARTT R

Development of Complete Set Technology for Application of CO2 Refrigeration in Supermarket Cold Chain

RGWPHIl ¥ FIE S 2 2 1 H ¥ S R AT 92

Application of Low GWP Refrigerant in Train Air Conditioning

R290Z SR /KRR HLA LI L IR H

R290 Air Source Cold Water Heat Pump Unit Experimental Research Project '

R513AMH ¥ i . F B 55 30 B

“|Application research project of R513A refrigerant
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Implementation effects of HPMP

< FE2011-20203 8] i 25 — By BAT W HCFCs¥ Uk B BRI i e it
B, KERCGWPERTARRBR T ZXKH:
During the implementation of the HCFCs phase-out management

plan (HPMP) during 2011-2020, a large number of low-GWP
alternative technologies have been adopted in the industry:

v/ 2011-2015, TRH|AZRSEE L KK 7 CO,» NH;. R32,
HFOSSEI R R IF R B AHIA 7, R134a. R4I0AZFRGWPER]
HFCsZRHI& FIFE 5 — B BAT Wit R B SERETR H H 4N &5 A 230961
g
From 2011 to 2015, more environmental friendly alternative such
as CO,, NH,, R32, and HFOs were adopted in the implementation
of HPMP. Projects adopted high GWP alternatives such as R134a
and R410A only accounted for less than 30%.
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Implementation effects of HPMP

2011-20155EHPMPE B AR 1E FH 1L
2011-2015 HPMP alternative technology choices

KABERE | EF-RHNE
Sl Number of VRS I

Alternative production Involved product types

refrigerants lines
NI IKILA. BTl E4EL
HFC-32 16 small-sized water chillers, unitary air-conditioner,
COMpressors

a0l EaR B4

CO,/NH;, 9 : :
compressor, compressor condensing units
HFOs 1 E4a A
compressor
KRPBRIAKILA., EAEAEHLA
HFC-134a 5 Industrial & commercial water chillers (heat pumps),
compressor condensing units
BTl B
R410A 5 Unitary air conditioner, multi-split air-conditioning

(heat pump) units
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Implementation effects of HPMP

v' M2016FF36 158 B B AT Wt R sepsid #2 R, S ET L ABR A
BRASGWPHEKHFCSIEABMREAR, HEm#ERNHI. CO2 . R32,
HFOs. HCHEGWPE R B FIFIHET . R KR A R
IR T BB =TI BB A FTENSE, HARXK
E A ERKLHEEIE T HRI%MHF.

During the implementation of the second phase of HPMP from 2016, the Chinese
industry clearly proposed that HFCs with high GWP values would no longer be
used as alternative technologies, and comprehensively promoted the use of low-
GWP alternative refrigerants such as NH3, CO2, R32, HFOs, and HC etc. and
focused on energy efficiency improvement. It shows the responsible attitude of
China's R&AC industry to environment protection. It also benefits to the

Implementation of the Kigali amendment in the future.
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Implementation effects of HPMP

HPMP(2016-2020) BB AR IE A F
HPMP(2016-2020) alternative technology choices

\ . AEFRBE
RAHEABET | “Number of LT RS
Alternative :
. production Involved product types
refrigerants lines
BIohl. #K (FE) A
HFC-32 7 water chillers(heat pump), unitary

air-conditioner

0L EARBHLA. R
KHL

CO,/NH;, 6 :
compressor, compressor condensing
units, heat pump water heaters
B K (R HLA

HFOs 3 :
screw water chillers (heat pumps)
HC-290 3 ﬁgﬁ{éﬂ(mgﬁ.
screw water chillers
19
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Difficulties and Challenges

< F—RFODPE. IKGWPHEKENRMA, 5 L—RBIHCFCsHI|¥5fAH .,
REBDFEESMHARPA MGG, MEAETE. FZREAEMK. &
BB EHE, TEEZHHEARBEAMACEE .

Compared with the previous generation of HCFCs refrigerants, the new
generation of alternatives with zero ODP value and low GWP value have more
or less different deficiencies and defects, such as excessive pressure, low
volumetric cooling capacity, and flammability or toxicity, etc. More cost and
technical inputs are required for the solutions.

o RAFHIBRRE=MERASFT AR, HPNT&RZERE, Wik
[N TSR RKREEN LS, &EATA S FEF AR

The cost of products adopted new alternative technologies has risen, while

market acceptance has decreased. It led more difficulties and pressures on new
product marketing. The cooperation between industry and all stakeholders will
be the best way to overcome the barriers.
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Promotional activities of O2C friendly technology ===

< Bf£Propaganda
v CRAAS AR ETNSME/ESAZWHF 0+ UNDP. UNEPEEAHSK
HERPATHMEVI &1, AL RBENMERSIES), T &
EWAFEITATSHERA RS S, EEHRRRT NBEREMR,
N BN BRBEAR KBNS

CRAA has been working together with FECO, UNDP, UNEP, to
organize roadshow and roundtable, to publicize the policies and
regulations of environmental protection and Share the information
of alternative technology development and market dynamics.
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Promotional activities of O2C friendly technology—

v REHREFERKIODSIIK BHCFCs B RBEAR R RE R SR, %
AT IS S FELMPHTIES), AT ILODSHEIKFEHAT
ZHITT R ANE A

Organize various forums, technical exchange meetings, seminars on
ODS phase out and HCFCs alternatives technologies. It benefits the
Industry ODS conversion actions.
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Promotional activities of Ozone2Climate technolog_

< Bf&Propaganda
v 58T (WS o PR STZ RSV EEHTEE,
BOLHRFBEREE, RTINS ZEEARNHET RESEER
HRBEREAR, RAENBREAN= RS

Cooperate with professional media network, and journal to

establish refrigerant substitution topics, widely publicize and

promote the O2C friendly technologies, and help to marketing

the alternative technologies and products.

oh 14 5 =5 A 5
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< 7Ny AIFES Demonstration and promotion
v R AR HA R BTG

Demonstration project on heat pump heating system adopted
environmental friendly technology

V' CO, Ml HARTER T K M R~ TE

CO, application demonstration project in supermarket




& GREBA B <L Green Winter Olympics
v ihEHXIEME, BRIIHESIEREFIEKIEFL ARG HE
WAL T CO AR RAA TS L, SEIHMREN, ARG
Rz RAEH T .
CRAA cooperated with relevant institutions to successfully confirm
CO2 as the solution in the construction of national skating arena and
others stadiums for the Winter Olympic Games.
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Market promotion of R32 small commercial air conditioners

< HETR32EF HF AT R T 55 21280%-90% L k.

The current market share of R32 household air conditioners in China is
over 80%-90%.

< EAR2K/NEIH 2 B O I BEA BB A ST Br.

The marketing of R32 small size commercial air conditioners has been
started.

< RI2MHES BLAAMURRE T R221FIRES B An X B,  [RIBTIEER
BT EFFRTRESCR.
The marketing of R32 products helped to reach the target of R22 phase
out, and achieved very good energy-saving effects.

L)
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Market promotion of R32 small commercial air conditioners ———

=

Ao I H application demonstration project

BT Unit
AT AIHRERRAA

Tongfang Artificial Environment
Co., Ltd.

KRR HILRSWUEFIE
Hi Beijing Conference and
training base of MEE

JHRBGERAEZHERAA
Guangdong ASEAIR Heat Pump
Co., Ltd.

HRAMZERHEEERAA
Naning TICA Air-conditioning
Co., Ltd.

WLE R AN THERGERA
H] Zhejiang DunAn Artificial
Environment Co., Ltd.

TR H Project
JE T SR 2 B 5 2SS IE IR RER T H New

Rural Resettlement House Air Source Heat Pump
Heating Project in Shunyi District, Beijing

S BRI TR SRR 5 Uk v BE R B AR R
37 H Heating by heat pump instead of coal-fired
boiler in the conference and training base and
swimming pool

W AR T ML ER MV B R 2 e B TR & B 55 8 I v 2 e
T8 SR HIE BRI H Heat pump heating projects in

the teaching dormitory of Shandong Institute of
Commerce &Technology and Technical College and
the dormitory of Qilu Normal University

i 7R BF 7 2650m2 1 i 2= S YR #4232 K BR I H air-
source heat pump heating project with an area of
2650 m2 in a hotel in Jining, Shandong
HI=AMER TR R BRI R L B SIERERE
SKHR I H Air source heat pump heating project of
Yellow River Delta National Sustainable
Development Research Center

KH
BARBR

refrigerants

HFC-32

HFC-32

HFC-32

HFC-32

HFC-32
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Market promotion of NH,/CO, equipment

“ NH,/CO,R BN AR ARCHANI I EHRGKRBIRERERIA, KRBT
JZHITSRANA, ERFRRETHEN A ROE80%E L, HNH,/CO,
BARNMHABREWRARWTEEE T, RE T HHAH BT 2R,

NH3/CO2 cascade and secondary refrigerant technology has become the
mainstream technology of China’s freezer and cold storage sector, and it has been
widely applied in the market. And has reached more than 80% share of large and
medium-sized equipment. Based on its large energy-saving potential, NH3/CO2
technology has been widely recognized by the market and users.

< COMREFKHBIA T g iELNA, Wb iRt .

CO2 heat pump water heaters have also achieved good commercial applications,
and the market share has begun to increase steadily.




NH,/CO 8 & ¢ ¥ 4% 4 S

Market promotion of NH,/CO, equipment

ATaES B H application demonstration project

BAf7 Company Tii H Project EREA x4
. Type
refrigerants
TR PEABRNLI SREREKE. &5~
A ¥E K I B Project of Ammonia high
WEKBERAERAT temperature heat pump heating and water e IR
Yantai Moon Group Co., Ltd. heating for production and domestic use in 3 Heat pump
Qingdao Pingdu Jiulian Processing Plant
LA S R HIRAT e, ] PCy S50 P s oE o R
Jiangsu Baixue Appliances Co., Ltd. I © _eat pump _eatlng oL [piels R el 2 Heat pump
and domestic use in Baixue factory
LR ZEZARE L R EANMRIE PR I
WAREMREZTBEREFTRER AT HMulti-energy complementary o
Shandong Melinda Quantum New environmental protection heating and air co, Hea‘I'E\pump
Energy Co., Ltd. conditioning project in Beijing Lanting Art
Museum
I~ HAE BB & RIGH R A F
B Bl R ARG REFRAH
Guangzhou Beihualian Equipment JCARERAE 117 ECDURE B 35UE i B Qunxingcheng o Bk
Purchase Co., Ltd. Mall, Wuhan 2 Cold chain
Qingdao Haier-Carrier Freeze
Equipment Co., Ltd.
?ﬁ%ﬁ%ﬁﬁi@%ﬁﬁﬁﬁf&%&&ﬂ
[ERESFSEABARARATANGG o s o s -
AL S IENL Central Plaza, Suzhou Road, Hefei €0, Cold chain
M Ltd./Emerson Climate Technologies Co., ' '

Ltd. _



1 E Hl e ERTILR S B REARRKERE M, MU R TTLNERE
Tl FHCFCsY kAR S5 B ARBIIRAIA AR, tHERAE T B KHIER = SRR F s
ERIPWE, BT B SE R ] NS B &R HHR = <@L 360077 CO,
SEMEHRNG, FIARRHNE SRR E R TETN.

The large-scale promotion and application of green alternative technologies in China's R&AC
industry not only ensured the achievement of the HCFCs elimination task at the industry and
national levels, but also achieved huge co-benefits of greenhouse gas emission reduction.
According to preliminary calculations, direct emission reduction of more than 36 million CO2

equivalent tons of greenhouse gases can be obtained each year by the HPMP implementation,

and the comprehensive environmental benefits obtained are far beyond expectations.
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The contribution of the Chinese government and industry is internationally recog

o REA (CERFURBGER) SERLE, 20174E11H23H, EMEASR
FURBFE (T HELSEMRNERARIER) FLFE-HLK

=Wk, PEHESHER (RARRRFIM FRT “RPREFBORMSE
IR

To commemorate the 30th anniversary of the signing of the Montreal
Protocol, at the Twenty-ninth meeting of the parties to the Montreal
Protocol, held in Montreal, Canada, on 23 November 2017, The Ministry
of Ecology and Environment of China (formerly the Ministry of
Environmental Protection) was awarded the "Ozone Layer Protection
Policy and Implementation Leadership Award".




b A A AT TREAARAT S0

The contribution of the Chinese government and industry is internationally recog <

o IR o A S AT AL HOUKR TR SR Bt T R A TR v A
NHy/CO, A BHA RGBRR2FEIE " Rk (FRARUER) 30A4E
“eP REBTRIUTER”

Moon Environment Technology Co., Ltd. from Chinese Industry was
awarded "the Ozone layer Protection demonstration Project Award" for its
demonstration project of " NH3/CO2 cascade refrigeration system for
refrigeration cold storage replacing R22 ".




b E KA AT A T KEABRAT

The contribution of the Chinese government and industry is internationally recog

< 20174R9H 12H, {E (FFEFF/RVEF) BEIREZFF, EILHRFTHEER

RFREAEHLS KL L, FEFRZAIVHS. PEKXHBS SR
7. EH. /R, RZ. MEKRE. BEFEG . EERMN. NoEHL. SE#E
PN 5T Bt & AL RURE R RE B B P K BRIR TR G RE

On September 12, 2017, at the occasion of the 30th anniversary of the signing of the
Montreal Protocol, at the International Day for the Protection of the Ozone Layer
commemorative meeting held in Beijing, CRAA, CHEAA, Gree, Midea, Haier,
GMCC, Yantai Ice Wheel, Tsinghua Tongfang, Nanjing Tianjia, Hanzhong Precision

Machinery, and Hefei General Machinery Research Institute and others were




P E KA A TG T KL ERAT _@\.
The contribution of the Chinese government and industry is internationally recog _J

< CO/INH.BEBBAFEMEEFRIRFE “BEXELAF=m” &k “BE
T4 ENM T A B=5” RS .

The CO2/NH3 cascade technology products have successively won the

titles of “National Key New Product” and “Outstanding Product of

Machinery Industry in the 40th Anniversary of Reform and Opening Up”.
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Conclusions —
v BPREE, BB R Y E RS AT RIS 0 E AR
P FAERINS, 4K P EHIA 2 TR ODS W Ik B B iE o,
BRI R AT 0SB B AR BLF K72 5 B 30K P I04R T, B
BT EXNSSTENEE, NERKRE RGP RH SR
Hi T S R TRR

Protecting the ozone layer and mitigating global warming is a major
environmental protection responsibility and obligation faced by the
International community. For many years, China’s R&AC industry has
actively promoted the application of environmental friendly alternative
technologies and improved energy efficiency in the HPMP
Implementation process. The improvement has achieved huge
comprehensive environmental benefits, and has made outstanding
contributions to the global ozone layer protection and energy conservation

and emission reduction. '
g, |
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Conclusions —

< THH SO B A RS R PSR E DAL, B RS R ERE T
R, BH—DMEZRMEIE, RRRIE IR E BT FERENR
BARMATWMRRTT R, FEIDSTEEWIKTRE L RRERMHES

HWMERIZE JI R TTHR !

Facing the major challenges in the environmental protection, the
International community should strengthen exchange and cooperation,
actively explore more green, efficient and sustainable alternative
technologies and industry solutions. It will make more contributions to the

ODS phase out and global warming mitigating.




] !
Thank you!
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